Three patients in this series had associated right bundle-branch block. A review of the published reports on the association ofpre-excitation and bundle-branch blockfailed to provide a rational basisfor the classification ofpre-excitation.
It is emphasized that Rosenbaum's classification is empirical and its validity is questioned.
The most widely accepted classification of ventricular pre-excitation is that proposed by Rosenbaum and his colleagues in I945 into types A and B. It has proved useful in clinical practice but has been criticized or modified by numerous workers particularly those making vectorcardiographic studies (Bleifer et al., I959; Tranchesi et al., I959; Miller and Victorica, I97I) and epicardial and intracardiac recordings (Boineau and Moore, I970; Wallace et al., 197I ). Rosenbaum's classification is based on the polarity of the major deflection in the right praecordial leads and not on the direction of the delta vector and this has been the cause of much confusion. Many authors classify their cases as A or B without adhering strictly to the criteria of Rosenbaum. This confusion is unfortunate and is very evident at a time when our understanding of several aspects of pre-excitation is increasing rapidly. First, there are the anatomical studies, such as those of Lev, and Friedland (I963) and Lev (I966) which have demonstrated muscular connexions between atrium and ventricle (Kent bundle) or bypass fibres (James or Mahaim) closely related to the atrioventricular node and the bundle of His. Secondly, epicardial mapping of the spread of ventricular excitation, and cure, or attempted cure, by transection of the atrioventricular bypass at Received 8 May 1974. thoracotomy, have been of value, particularly in type B pre-excitation associated with a Kent bundle at the right atrioventricular margin (Durrer and Roos, I967; Burchell et al., I967; Cobb et al., I968; Wallace et al., I97I) . A third advance has come from the electrocardiographic recording of the bundle of His (Giraud et (Massumi, Kistin, and Tawakkol, I967; Durrer et al., I967; Castillo and Castellanos, I970) . This recent acceleration in the investigation of the fundamental aspects of pre-excitation has produced much circumstantial evidence that type B is usually right-sided and type A usually left-sided preexcitation. For example, the surgical cure of type B pre-excitation by section at the right atrioventricular margin indicates that at least some type B cases are definitely associated with right ventricular preexcitation.
On the other hand, Lister and his colleagues (1972) described a type B case where the site of earliest ventricular excitation was detected at the posterior base of the left ventricle, and activation thereafter spread slowly across the posterior base of both ventricles. Again, Boineau and Moore (1970) described three types of pre-excitation A, B, and an intermediate one 'A-B', all of which they thought to be right-sided, whereas Touboul and his colleagues (I972) adduced electrophysiological IO (Table I and Fig. I ). Three patients, all type B, had right bundle-branch block. In i patient, previously reported (Robertson et al., I963) , right bundlebranch block and pre-excitation were both constantly present but in the other 2 they only occurred independently of each other, i.e. there was either pre-excitation without bundle-branch block or normal atrioventricular conduction with bundle-branch block. Twenty-one had clinical episodes of supraventricular tachycardia and 5 had paroxysmal atrial fibrillation. One patient, with mitral stenosis, had established atrial fibrillation. In 4 cases of paroxysmal atrial fibrillation and 2 cases of supraventricular tachycardia the QRS broadened to a bizarre pattern during the dysrhythmia, suggesting that anterograde conduction in the atrial reciprocating rhythm was by the anomalous route and retrograde conduction by the normal atrioventricular conducting tissue (Wellens, 197I) . In i case of paroxysmal atrial fibrillation and all the other recordings of supraventricular tachycardia QRS narrowed during the dysrhythmia, showing the commoner circus rhythm, with anterograde conduction by the normal atrioventricular route and retrograde conduction by the anomalous route. This was the mechanism of tachycardia also in the patient with alternation between pre-excitation and right bundlebranch block, and the right bundle-branch block pattern persisted during the supraventricular tachycardia. Eight patients had cardiac catheterization: 3 patients with a previous history of supraventricular tachycardia also had paroxysms during catheterization; of the 5 without a previous history of supraventricular tachycardia, 3 had paroxysms of supraventricular tachycardia during catheterization.
There were 4 cases of congenital heart disease, all of minor degree, i case of mitral stenosis, and 2 cases of myocardial infarction, clinically uneventful. A few had non-cardiac conditions (Table i . % A A . ' ' -r r . O . S Q 8 o a t w $ W X s + t 2 t . v > < X * * j _ § , 4 § , > + o r : : . : : c .
. . . 6 * q 4 2 , . . . , , . . . w 0 r ; 4 o s . Richmond and Pordy (I969) , and Narula (1973), and we had 2 examples in this series of cases. This is much the commonest type of association between pre-excitation and bundle-branch block and it has received much comment in the reports on preexcitation.
If type A is left-sided pre-excitation then alternation between type A and left bundle-branch block might be expected to occur in clinical practice. It appears, however, to be rare. A case was recorded by Scherf and Bornemann (I969) but it was complicated by variation in the form of the P wave preceding the 2 types of QRS complex, a phenomenon well described by Scherf and James (I966) . Case 3 in the paper by Pick and Fisch (I958) also appears to be an example of this alternation between type A and left bundle-branch block.
Assuming that types A and B pre-excitation are left and right-sided, respectively, it should be expected that clinical reports of pre-excitation with contralateral bundle-branch block would be forthcoming. In addition to Gamboa's experimental demonstration of the association of type A and right bundle-branch block, clinical reports of the association have been made by Pick and Fisch (I958), Castellanos, Mayer, and Lemberg (I962), Massumi (I970) , and Schamroth and Lapinsky (I972) . The association of type B and left bundlebranch block was reported by Pick and Fisch (I958), Burch and DePasquale (I96I) Unfortunately, there is also contradictory evidence provided by the apparently paradoxical alternation between pre-excitation and contralateral bundle-branch block and the paradoxical coexistence of pre-excitation and ipsilateral bundle- bundle-branch block has been described by Castellanos et al. (I962) and Varriale, Alfenito, and Kennedy (I966). These associations can be explained by supposing that only a small portion of a ventricle is pre-excited before normal atrioventricular conduction occurs and discloses a bundle-branch block pattern caused by an associated cardiac lesion.
Alternatively it could indicate a gross pathological change in the affected ventricle, as might be the case in those patients with Ebstein's anomaly, type B pre-excitation, and coexistent right bundlebranch block (Robertson et al., I963) .
When pre-excitation and bundle-branch block alternate the presence of a bundle-branch block pattern during supraventricular paroxysmal tachycardia will depend on the anterograde route of atrioventricular conduction. If (Hejtmancik and Herrmann, I957) . There is a variation in the extent to which pre-excitation and conduction along the normal atrioventricular pathways contribute to the form of QRS not only between different patients but also in the same patient at different times, as in the 'concertina effect' (Ohnell, I944) . This latter effect can be induced by atrial pacing at increasing rates in patients with pre-excitation (Castellanos et al., 1970) . As the delta vector component of QRS increases in duration, it eventually gives rise to a broad bizarre QRS not unlike bundle-branch block showing that the whole of ventricular conduction has come from the pre-excitation focus. When this stage is reached His bundle recording shows that normal atrioventricular conduction has ceased. Portillo (I971) made a vectorcardiographic study of the concertina effect in pre-excitation. With an increasing degree of pre-excitation the vectorcardiogram superficially resembled an increasing degree of bundle-branch block (right bundle-branch block in type A and left bundle-branch block in type B). However, with advanced degrees of pre-excitation there was pronounced delay of the initial portion of the QRS loop but the late delay characteristic of bundle-branch block was absent. When pre-excitation and bundle-branch block actually coexist there is pronounced delay of both initial and late portions of the QRS loop (Robertson et 
